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1	Introduction
This contribution proposes solutions for remaining aspects of DCH Enhancements. In this document, for the most part, and unless stated otherwise, we only discuss operation when compressed mode is not configured. A companion contribution [1] discusses compressed mode operation in more detail.
2	Remaining aspects
[bookmark: OLE_LINK222]The uplink design for DCH Enhancements has two potential candidates – one is a design with no UL FET, using dynamic switching of the voice-packet transmission duration between 10ms and 20ms. The other is a design with UL FET enabled, using a 10ms TTI with a repeat of the same voice packet in two successive 10ms frames. The design without UL FET was agreed as a working assumption in RAN1#76. Here we propose to agree to standardize this design, and leave open to further study the option to also standardize the design allowing for UL FET. All the issues studied and proposals made in this contribution assume the design without UL FET. If RAN1 later agrees to also standardize the design allowing for UL FET, then further changes required for that will be considered at that time.
Proposal 1: Uplink DCH-Enhancements mode: Agree to specify the design assuming UL operation without UL FET. Leave for further study whether to also specify a mode allowing UL FET.
2.1 	Details of DL FET operation
The DL FET subfeature consists of UE decoding the packets carried on DL DPDCH prior to the end of the TTI, and indicating the decode success/failure via Ack/Nack signaling on UL. Since multiple packets could be multiplexed in the same radio frame on DL, we need to clarify the interpretation of the Ack/Nack, i.e., which packet is being acknowledged. Specifically, if DL DCCH is being transmitted, the value of transmitting Ack/Nack could be limited, especially during the first 20ms of the 40ms DCCH TTI, during which successful early-decoding of DCCH would be quite unlikely. However, specifying that Ack/Nack signaling is somehow disabled during DCCH transmissions makes the design unnecessarily complicated. We could still transmit Nacks to indicate that DCCH was not decoded. With the current R99 fixed-positions rate-matching, the presence of DCCH may not be clear until near the end of the DCCH TTI, and one reason why DCCH was not decoded could have been that none was transmitted in the first place. In such a scenario, UE could signal Nack if it is unsure whether a DCCH has been transmitted or not. Note that with pseudo-flexible RM, decode success for DTCH will automatically indicate whether or not a DCCH was transmitted.
Proposal 2: Interpretation of Ack/Nack: UE performs downlink transport-format detection and identifies all CRC-protected transport blocks transmitted in any radio frame. UE signals Ack on UL if all such transport blocks are decoded successfully with CRC-pass. The Ack sent on UL indicates successful decoding of all such transport blocks with a TTI during which UL Ack transmission was started.  See Figure 1 for a sample timing diagram.
[image: ]
Figure 1: Association of Ack sent on UL with DL packets.RAN1 already has a working assumption on longer CRC sizes to be used with DL FET, so as to avoid increasing the false-CRCpass rate. We propose to agree on this:
Proposal 3: Larger CRC for FET: DL FET can only be enabled if all CRC-protected transport-channels have a CRC length of at least 16.
2.2 	UL DPDCH dynamic 10ms transmissionRAN1 has agreed on dynamic switching of UL voice packet transmission time between 20ms and 10ms, henceforth referred to as dynamic 10ms transmission. Details of this scheme are discussed in [2]. The main idea is to complete the 20ms voice packet in 10ms itself, to be able to potentially DTX the next 10ms while waiting for the next voice packet. Note that the goal is not to actually change the transport channel TTI from 20ms to 10ms via upper-layer reconfiguration, which would be a slow and expensive signaling. The TrCHs and TFCS are configured by the upper layers just as in today’s R99 uplink with an addition of alternative beta factors for each TFC for which dynamic 10ms transmission is applicable. The presence of these additional signaled alternative beta factors for a TFC is the indication that dynamic 10ms transmission is allowed for that TFC. The additional signaling is not expected to be very significant, so we recommend explicit signaling of these alternative beta factors.
Proposal 4: For each TFC with dynamic 10ms transmission, alternative beta-factors (beta_c and beta_d) to be used with 10ms transmission are separately signaled by higher layers, in addition to normal beta factors to be used without 10ms transmission.  An auxiliary TFCI value shall also be signaled by higher layers for each TFC with dynamic 10ms transmission. Auxiliary TFCI value has a one-to-one mapping with TFCI value associated with the TFC.  In each TTI where 10ms transmission is used for the TFC, the auxiliary TFCI value is encoded by physical layer to indicate that 10ms transmission is used.
2.3 	DL DPCCH/DPDCH Power-offset signaling
Currently the pilot/DPDCH offset, called PO3, is required to be same on all radio-links in the radio-link set, and is mandatorily signaled by the network to the UE, while the TPC/DPDCH offset, called PO2, could be different on each radio-link, and is optionally signaled. For pilot-free slot-formats, the interpretation of PO3 must be re-examined. Since UEs use the TPC bits in the pilot-free slot-format to replace the role of the pilot bits, the TPC/DPDCH power-offsets must now be mandatorily signaled to the UE. This could be accomplished by many ways, eg: 
(a) Interpret PO3 as the TPC/DPDCH power offset for all radio-links if the slot-format is pilot-free. PO2 would not apply for pilot-free slot-formats, or could be re-interpreted for some other to-be-decided use.
(b) Add a new signaling for TPC/DPDCH power offset to be used on all radio-links for pilot-free slot-formats. The new signaling is mandatory if the network and UE support pilot-free slot-formats.
(c) Require PO2 signaling to be mandatory if the network and UE support pilot-free slot-formats.
The DL DPDCH power should be boosted during DL DCCH transmissions, to ensure DCCH decoding reliability when using pseudo-flexible rate-	a potential candidate for this purpose is to require PO2 to be mandatory and introduce a new signaling for DCCH boost.  This leads to the following proposal:
Proposal 5: DL power-offset signaling: 
a) With pilot-free slot-formats, signaling of the TPC/DPCCH power offset PO2 shall be mandatory.
b) The power boost applied to DL DPDCH during DL DCCH transmissions shall be mandatorily signaled per radio-link to UEs supporting pseudo-flexible rate-matching. 
c) The range of allowed values for both these power offsets is 0 to 6dB in steps of 0.25dB (as for existing signaling of PO3). 
2.4 	Pilot-free DL DPCH slot formats
RAN1 had agreed on a candidate set of pilot-free slot-formats, but has not yet finalized the selection. We propose to do this as in Table 2.
Table 2: DPDCH and DPCCH fields for existing and corresponding new pilot-free DL slot-formats
	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH
Bits/Slot
	Transmitted slots per radio frame
NTr

	
	
	
	
	
	NData1
	NData2
	NTPC
	NTFCI
	NPilot
	

	2
	30
	15
	256
	20
	2
	14
	2
	0
	2
	15

	8
	60
	30
	128
	40
	6
	28
	2
	0
	4
	15

	17
	30
	15
	256
	20
	18
	0
	2
	0
	0
	15

	18
	60
	30
	128
	40
	38
	0
	2
	0
	0
	15



Proposal 6: Define pilot-free slot-formats corresponding to existing slot-formats 2 and 8, as shown in Table 2.

2.5 	DTX & DRX timelines
The DTX and DRX timelines are summarized in Figure 2. Once UE has decoded the downlink transport blocks, it clearly does not need to decode DL DPDCH any more, so, in the following, by UE DRX we will always mean DRX of entire DL DPCH (both DPDCH and DPCCH). Based on the scenarios shown, we can summarize UE operation as follows: 
1) UE must always transmit TFCI in the first 10 slots of every 20ms TTI duration
2) If a UL transport block is transmitted without 10ms transmission, UE does not DTX or DRX (Figure 2a).
3) If UL TFC does not include any transport block (eg Null without CRC and without DCCH), then UE DTXes the uplink after sending Ack (Figure 2b).
4) If UL TFC is transmitted with 10ms transmission, and carries at least one transport block, then UE must transmit for at least the first radio frame, and can DTX once Ack has been set on uplink (Figures 2c,2d).
5) UE begins DRX in the same slot that DTX of entire uplink begins (Figures 2b,2c,2d). Note that NodeB may still send DL DPCCH a few slots after UE has sent the Ack and DTXed the UL, depending on NodeB Ack processing delay, however since UE has already DTXed, the UL-TPC commands that NodeB sends in those slots can be ignored.
6) [image: ]
Figure 2: DTX and DRX timeline with DL FET

2.6 	UL CLTD and UL MIMO
Since UL MIMO is not allowed with DCH, it continues to be disallowed with DCH Enhancements. UL CLTD is allowed with DCH, and can continue to be allowed with DCH Enhancements. The UL S-DPCCH can be DTXed whenever the DPCCH is DTXed. In UL CLTD, UE receives on downlink both TPC bits controlling uplink power and TPI bits on the F-TPICH to control uplink precoding. The DCH-Enhancements allows UE to avoid reading these TPC bits in some cases, as detailed in Section 2.5. Thus, a simple solution for F-TPICH reception with DCH Enhancements is for the UE to be required to read the F-TPICH in a slot if, and only if, it is also reading the TPC. Note that F-TPICH is transmitted in two out of every 3 slots, and UE must receive both these transmissions, each carrying one bit, to be able to determine the new precoder to be applied. Thus, loss of the second bit results in a lost opportunity to update the precoding. An alternative approach to avoid this is to require the UE to read both the slots if it has received the first one, however, it is less preferable given the increased complexity.
Proposal 7: UL CLTD can be enabled together with DCH Enhancements. UL S-DPCCH is DTXed whenever UL DPCCH is DTXed. F-TPICH is DRXed if the TPC sent on DL in the same slot is DRXed.
2.7 	DL BLER target
To allow earlier decoding on downlink, we propose signaling an additional DL BLER target at an earlier slot within the DL TTI. The slot index and the BLER target are configurable and signaled by network to UE. The range of allowed values of the BLER target could be the same as that currently allowed for the BLER target at the end of the packet. The UE is required to meet both BLER targets.
Proposal 8: UE is signaled an additional DTCH early BLER target for UE decoding after receiving N slots of the DTCH TTI, where the value of N is signaled as well. The possible early BLER target values are (5n)×10-3 for n=1 to 100, and possible values of N are N=10 to 30.
2.8 	DL Pseudo-flexible rate-matching
The idea of pseudo-flexible rate-matching is to allow the DCCH TrCh RM attribute to be set to zero whenever the DCCH does not deliver a transport block. While this has been agreed in RAN1, the details on how to specify it have not. In particular, the RM procedures defined in TS25.212 currently do not require knowledge of the contents of the transport blocks, and thus it would be awkward to define the notion of a DCCH transport channel in this specification when defining pseudo-flexible rate-matching. Also, it is possible for DCCH to have a TTI of 10ms. In that case, the DCCH RM attribute could change in the middle of a DTCH TTI, further complicating the definition of the algorithm in this case. To circumvent these issues, we propose the following:
Proposal 9: Pseudo-flexible RM is defined as using fixed-positions RM with RM attribute that could vary across TTIs for any TrCh with TTI equal to the maximum TTI among all TrChs in the CCTrCh. For each of these TrChs, the RM attribute is set to zero whenever no transport block is delivered on that TrCh.
[bookmark: OLE_LINK79]3	Conclusions
We have presented options and proposals on many remaining aspects of DCH Enhancements when not in compressed mode:
Proposal 1: Uplink DCH-Enhancements mode: Agree to specify the design assuming UL operation without UL FET. Leave for further study whether to also specify a mode allowing UL FET.
Proposal 2: Interpretation of Ack/Nack: UE performs downlink transport-format detection and identifies all CRC-protected transport blocks transmitted in any radio frame. UE signals Ack on UL if all such transport blocks are decoded successfully with CRC-pass. The Ack sent on UL indicates successful decoding of all such transport blocks with a TTI during which UL Ack transmission was started.  See Figure 1 for a sample timing diagram.
Proposal 3: Larger CRC for FET: DL FET can only be enabled if all CRC-protected transport-channels have a CRC length of at least 16.
Proposal 4: For each TFC with dynamic 10ms transmission, alternative beta-factors (beta_c and beta_d) to be used with 10ms transmission are separately signaled by higher layers, in addition to normal beta factors to be used without 10ms transmission.  An auxiliary TFCI value shall also be signaled by higher layers for each TFC with dynamic 10ms transmission. Auxiliary TFCI value has a one-to-one mapping with TFCI value associated with the TFC.  In each TTI where 10ms transmission is used for the TFC, the auxiliary TFCI value is encoded by physical layer to indicate that 10ms transmission is used.
Proposal 5: DL power-offset signaling: 
a) With pilot-free slot-formats, signaling of the TPC/DPCCH power offset PO2 shall be mandatory.
b) The power boost applied to DL DPDCH during DL DCCH transmissions shall be mandatorily signaled per radio-link to UEs supporting pseudo-flexible rate-matching. 
c) The range of allowed values for both these power offsets is 0 to 6dB in steps of 0.25dB (as for existing signaling of PO3). 
Proposal 6: Define pilot-free slot-formats corresponding to existing slot-formats 2 and 8, as shown in Table 2.
Proposal 7: UL CLTD can be enabled together with DCH Enhancements. UL S-DPCCH is DTXed whenever UL DPCCH is DTXed. F-TPICH is DRXed if the TPC sent on DL in the same slot is DRXed.
Proposal 8: UE is signaled an additional DTCH early BLER target for UE decoding after receiving N slots of the DTCH TTI, where the value of N is signaled as well. The possible early BLER target values are (5n)×10-3 for n=1 to 100, and possible values of N are N=10 to 30.
Proposal 9: Pseudo-flexible RM is defined as using fixed-positions RM with RM attribute that could vary across TTIs for any TrCh with TTI equal to the maximum TTI among all TrChs in the CCTrCh. For each of these TrChs, the RM attribute is set to zero whenever no transport block is delivered on that TrCh.
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